The assumption that the most effective way to use corticosteroids to suppress disease is to give these agents in divided doses two or three times daily was challenged by Reichling and Kligman (1961) and later by Harter, Reddy, and Thorn (1963) . They suggested that alternate day administration could be equally satisfactory, with the advantage that less suppression of the hypothalamic-pituitaryadrenal axis was induced. Grant, Forsham, and DiRaimondo (1965) also found that one daily morning dose produced less adrenal suppression than divided doses. Intermittent treatment with corticotrophin based on a regime of injections of ACTH gel every 48 or 72 hours is also clinically effective (Nelson, Mackay, Sheridan, and Weaver, 1966) . The nature of the therapeutic benefit induced by steroids or corticotrophin on cellular or enzymatic activity which persists during the interval between doses is not clear, but it does appear that many individuals with diseases such as rheumatoid arthritis or asthma are benefited for a period longer than the recognized metabolic effects of these drugs. We have administered corticotrophin gel to patients with rheumatoid arthritis and studied lymphocyte transformation in vitro of blood samples obtained at various times after administration of corticotrophin, in an attempt to determine whether changes in lymphocyte activity persist beyond the duration of the induced rise in plasma cortisol.
Material and Methods

Patients
Fifteen patients with rheumatoid arthritis and four control volunteer subjects were studied. In the first investigation eight patients had venous blood samples taken for lymphocyte culture at 10 a.m. on four consecutive mornings (Day 1-2-3-4) to act as a *Acthar gel (Armour Pharmaceuticals Ltd.) control period. On the fourth morning (after the last control sample had been taken) the patients were given 40 units of corticotrophin gel* intramuscularly and blood was again taken on four consecutive mornings ).
In the second investigation six patients had venous blood taken for lymphocyte culture at 10 a.m. and were then given 40 units of corticotrophin gel intramuscularly; in this instance a second sample of blood was taken for culture 4 hours later (2 p.m.). Similarly, the four control subjects had venous blood samples taken at 10 a.m. and 2 p.m. but without corticotrophin administration.
In a third study one patient had blood samples taken for lymphocyte culture on twelve consecutive days, 40 units of corticotrophin gel being administered intramuscularly on Days 3, 5, 7, and 9.
The plasma 11-hydroxycorticosteroids (subsequently referred to as plasma cortisol) in all these studies were estimated by a modified Mattingly (1962) The longer study in one patient (Fig. 3) hour intervals showed no cumulative effect of the corticotrophin injections on lymphocyte transformation.
Discussion There is evidence that alterations in antibody mechanisms following steroid administration are due to a failure of production rather than increased antibody catabolism (Fischel, Stoerk, and Bj0me-boe, 1951) . The decreased antibody production probably correlates with the effect of adrenal steroids or corticotrophin in decreasing lymph node and thymus weight, associated with degeneration of lymphocytes in the germinal centres of the nodes and within the thymus (White and Dougherty, 1944; Weaver, 1955) .
Although there is debate about the relevance of the phenomenon of lymphocyte transformation in vitro to immune responses in vivo (particularly delayed hypersensitivity), it is apparent that some relationship exists. Blast cell transformation can be induced in a proportion of lymphocytes from "immune" subjects cultured in the presence of the appropriate antigen. For example, when tuberculin is added to lymphocyte cultures from Mantoux positive subjects, transformation is observed, but this does not occur in cultures from those who are Mantoux negative. A high proportion of the peripheral blood lymphocytes in a culture can also be induced to undergo transformation into cells resembling lymphoblasts by a non-specific stimulus such as PHA. Such transformed lymphocytes have been shown to contain gammaglobulin (Elves, Roath, Taylor, and Israels, 1963) , and Bach and Hirschhorn (1963) concluded from their experiments that transformed lymphocytes can synthesize gamma globulin. It is of particular interest that Bartfeld and Juliar (1964) , using a fluorescent antibody technique, were able to demonstrate the presence of rheumatoid factor in transformed lymphocytes from patients with rheumatoid arthritis.
When lymphocyte cultures are set up using cells from patients on "anti-inflammatory" drugs or in stressful situations, marked changes in transformation and ability to elaborate gamma globulin are seen. Serial measurements in vitro of culture of lymphocytes from patients on treatment with prednisone and cortisone show a fall in globulin synthesis after such therapy (Forbes and Henderson, 1966 ). Forbes and Smith (1967) also studied other drugs used in rheumatoid arthritis (phenylbutazone, salicylates, chloroquine) and showed that they all caused inhibition of protein synthesis by lymphocytes in vitro at concentrations within the range of therapeutic blood levels. Altered ability of lymphocytes to transform in response to PHA stimulation has been found after treatment with immunosuppressive agents (Rubin, Stenzel, Hirschhorn, and Bach, 1964) and after surgical operations (Riddle and Berenbaum, 1967) . The depression after surgery was considered as possibly mediated by the effect of stress acting through increased pituitary-adrenal stimulation.
The technique employed in setting up the cultures and in assessing the results in the present experiments is not regarded by us as providing more than a rough estimate of the activity of lymphocytes in culture. In mixed lymphocyte cultures, where activation seems to be associated with cell to cell contact, the response is affected by such factors as the population density in the culture (Leventhal and Oppenheim, 1968) , the number of contaminating granulocytes (Jones, 1966) , and perhaps even the number of red cells in the culture.
Satisfactory quantitation of lymphocyte activity in a culture is most readily obtained by measurement of the uptake of radioactive (3H or 14C) thymidine (Bain and Lowenstein, 1965; Caron, Sarkany, Williams, Todd, and Gell, 1965) , or failing this, it is undoubtedly desirable to carry out only differential counts but also total white cell counts on the cultures, so that the actual numbers of transformed cells may be assessed. We were unable satisfactorily to overcome counting difficulties because of agglutination in the cultures, and were forced to resort to the purely qualitative measurement of the differential count.
With these reservations in mind, conclusions from the results presented here should be limited. Nevertheless, our findings were that the action of an injection of corticotrophin gel which is known to raise plasma cortisol levels at first maximally for 2-6 hours but lasting for [12] [13] [14] [15] [16] hours (Nelson and others, 1966) was not found to be associated with any alteration in the lymphocyte activity in vitro of treated patients extending beyond this period. Also, in the one patient to whom we gave repeated injections of corticotrophin every 48 hours, no evidence of cumulative effect was found. Since the experiments (Fig. 2) 
